In the present paper we prove the boundedness of second exponential moments for the suprema of norms of partial sums of random series in Banach spaces, Sidon lacunary series on a compact Abelian group with coefficients in a Banach space, and for random lacunary series with similar coefficients. Exponential moments related to the law of iterated logarithm for lacunary series are also proved to be finite. Our results, even in case of standard trigonometric series with real coefficients, strengthen the classical theorem of Salem and Zygmund.
1. Introduction. Probabilistic independence and various group theoretic notions of lacunarity have often been interchangeable conditions in certain theorems in probability theory and harmonic analysis. A perfect example of this sort of phenomenon is Kolmogorov's law of the iterated logarithm for independent random variables and the law of the iterated logarithm for lacunary trigonometric series due to Salem and Zygmund [7] and [8] . There are many other such examples as well, and the point of this paper is to explore two new results involving the Rademacher functions {r)(t): j > 1 }-which are independent random variables-and their analogues for lacunary sums. Our results will generalize some theorems of Kahane [3] , and will also specialize to give additional information for Hadamard lacunary trigonometric series in the setting of Salem and Zygmund.
2. Notation, definitions and preliminary lemmas. In what follows B will denote a complex Banach space, G a compact Abelian group, and {/)(/): / > 1} the Rademacher functions on [0, 1] . The characters on G will be denoted by x and the dual group itself by X. dg stands for the normalized Haar measure on G.
The subset A C X is said to be a Sidon set if every bounded complex valued function on A is the restriction to A of the Fourier transform of a complex measure on G with finite total variation.
Since G is a compact Abelian group we know X is a discrete locally compact Abelian group and further that X has an abundance of Sidon sets.
For example, each Hadamard lacunary sequence of exponential functions {exp(± inkt): nk+x/nk > q > 1} is an example of a Sidon set when G is the circle group and all dissociate sets in G are Sidon (cf. [1, [442] [443] [444] [445] and [6, [126] [127] [128] ). For more facts on Sidon sets consult e.g. either [1] or [6] .
Recall that the Banach space B is said to be of Rademacher-type p, 1 < p < 2, if 3A > 0 such that 2'v(0*<|f*<^2|r*,ir for any finite set {*,} on B. Banach spaces for which the modulus of smoothness p(t) = O (tp), t -» 0, are of Rademacher-type p, and in particular, Lq is of Rademacher-type min(2,/?) whenever q > p. All fi-spaces are of Rademacher type 1. In the sequel lp(B) (1 < p < oo) will denote the Banach space of all sequences [xj] Q B such that
is defined in an analogous manner.
In the sequel we shall have need of the following lemmas.
Lemma 2.1 [6, [121] [122] . If A is a Sidon subset of X, then 3C > 0 such that every bounded complex function f on A with \f(x)\ < 1 is the restriction to A of the Fourier transform of a complex measure m on G with \\m\\ = |w|(G) < C.
Here \m\is the total variation of m. (implied by convexity of exp(hu)) we have (2.4) Ek(exp(hnk)) < cos hlhMk < exç>{2h2Mk2 ),
exp{/1£||5n||+2/,2Mn2}-Iterating (n -1) more times we thus have (2.2) so the lemma is proved.
3. Exponential moments of sums of ¿¡-valued random variables. The following general result for the Rademacher functions was originally proved for real Banach spaces, but its generalization to complex Banach spaces is straightforward. so that the corollary is proved. Now we turn to the investigation of exponential moments related to the law of the iterated logarithm. L(x) will denote the function which is 1 for x < e and log x elsewhere, and an will stand for (2o2LLo2)x/2. One can also obtain the following "log log" analogue of Theorem 3.2. To verify (3.8) choose a so that log a > ß max(64A2, 512M, 2), and r such that k > k(r) + 1 implies a /a > 1/4 (and hence (3.7) holds) and (LL2k-x/256M) -ß > ß. Then by'(3.7) we have for almost all co £ ß that f exp( ßM2(t, co)} dt =f*P(t: exp{ ßM2(t, co)} > s) ds 
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Now we apply Lemma 2.1 to produce for each t (0 < t < 1) complex measure m, on G such that the Fourier transform of m, satisfies fGXj(g)m,(dg) = rj(t) (j > 1), and C = sup|m,|(G) < oo. Hence for each t (0 < t < 1) we have
and we easily obtain from Jensen's inequality that Remark 4.1. In case B is of Rademacher-type p, 1 < p < 2, then the assumption in Theorem 4.1 and Corollary 4.1 that ~Zrj(t)xj converges a.s. may be replaced by the condition 2|| jc,-||a' < oo.
Concerning random lacunary series we have the following straightforward corollary to Theorem 3.2 and Proposition 4.1. The next result gives us additional information beyond that given in the classical result of Salem and Zygmund [7] . Furthermore, the Remark 3.2 amplifies the relationship between this result and [7] . 
